ABSTRACT In order to achieve a shaped beam on a compact aperture and reduce the cost and the volume, a conformal slotted cavity as a feed antenna for high-power microwave using the asymmetric high-order mode is investigated. The proposed antenna working in a high-order mode has merits on reducing the complexity of a power network and the volume of a mode converter. The alternate arrangement of the slot array is taken into account, and the asymmetric high-order mode TE 430 is selected to improve the symmetry of far-field pattern at the E-plane. A novel design of wide slot with the horn-cavity etched on the top surface of the upper cavity achieves the uniform aperture field and mitigates the maximum electric field enhancement, and calculated results verify that the proposed antenna is capable of high-power handling capability (above 1.29 GW in vacuum). The conformal slot array is introduced to obtain a shaped beam, which helps to illuminate reflect array with shaped aperture efficiently. The simulation and measured results show that the feed antenna achieves a low-profile structure of 2.4λ 0 × 2.8λ 0 × 0.8λ 0 , the 10-dB gain beamwidth of E-plane is 56.6 • at the operating frequency of 9.1 GHz, the maximum difference of the gain, and the 10-dB beamwidth angle between the two sides of main beam is no more than 1 dB and 1 • , respectively.
I. INTRODUCTION
High power microwave (HPM) technology is a new subject with the development of the pulse power technology in 1970s that has important research value in high energy physics and defense military application. The HPM antenna technology has attracted more attention from researchers as a bottleneck for the rapid development of HPM source technology.
The common HPM antennas are shown in Fig. 1 . Obviously, the volume and cost of HPM antennas are higher than the traditional microwave antennas. The defect of no electronic scan gradually becomes the main problem faced by the HPM antenna technology [1] - [13] . In a few decades ago, Vlasov antenna [1] as a feed antenna in HPM features a simple structure, easy manufacture, and high power
The associate editor coordinating the review of this manuscript and approving it for publication was Luyu Zhao. capacity. However, the application of the antenna is in general limited by its off-axis beam. At present, horn antennas with high power capacity are often used as feed antennas in HPM [8] - [13] , which can achieve effective radiation in the axial direction by cascading with a mode converter or an overmoded section. With the rapid development of the HPM technology, especially the technological breakthroughs achieved by the HPM source technology in recent years, many new requirements have been put forward for the HPM antenna technology. Miniaturization, low power capacity and high cost are new problems that need to be solved in HPM antenna technology.
Compared with traditional microwave antennas, the difference in design of HPM antennas is mainly reflected in the output mode of the HPM source, the transmission mode of the feedline, and the power capacity. HPM sources (such as magnetically insulated wire oscillator, MILO [19] ) couple the spin electron beam energy into radio frequency energy by means of the slow wave structure, so the output electromagnetic (EM) wave also works in rotationally symmetric mode, such as TM 0n and TEM mode. A cascaded mode converter is required to convert TM 0n or TEM mode into TE 11 mode that can achieve axial radiation. However, the radial [20] , [22] or lateral [21] dimensions of mode converters are typically one or several free space wavelengths, which increases the volume of the antenna. In addition, the EMP bomb illuminates on the specified area using a horn antenna, and limitations on load and space of the missile pose a new challenge to the HPM antenna technology.
The dielectric material and the discontinuous abrupt structure can cause the EM field to be compressed, which directly represents as the enhancement of electric field and is the main cause of dielectric (air) breakdown. When the dielectric (air) is ionized, plasma begins to accumulate rapidly. When the HPM passes through the plasma, it makes the HPM pulse width short, transmission energy drops, and then the HPM is refracted, reflected, absorbed, even can damage the HPM source [14] . Therefore, low power microwave devices (such as ferrite phase shifters) [16] - [18] are difficult to applied in HPM. In addition, the verification process of power capacity is an extremely complex interdisciplinary problem. At present, the power capacity is estimated by calculating formulas based on simulation results. This is not the main research content of this paper, and will not be discussed. In the design of HPM antennas, it is not only necessary to follow the design method of the traditional microwave antenna, but also to solve the problem of power capacity by effective methods. Therefore, as indicators increase, the design difficulty will also increase.
Both slot array antenna and slotted cavity antenna fed by narrow gap or coaxial line have the advantage of a low profile. However, gaps and coaxial lines are difficult to transmit the HPM energy. In order to transmit higher energy, HPM sources typically use the overmoded circular waveguide [22] or coaxial waveguide (CWG) [23] as the transmission waveguide. The nonstandard overmoded transmission waveguide operates in high order modes, and improves the power capacity at expense of the lateral cross-sectional dimensions or overmode ratio (ratio of the outer conductor diameter to the inner conductor diameter). Compared with the conventional coaxial line, the cross-section dimension of the overmoded CWG is typically larger than half of the operating wavelength of the cavity. Therefore, it is difficult for the overmoded CWG to excite high order modes in the cavity by means of an electric probe. When it is directly cascaded with the slotted cavity antenna, high order interference modes (IMs) excited by the discontinuity cause a great disturbance to the operating mode.
In order to obtain the best aperture efficiency, the HPM reflectarray antenna with a shaped aperture needs to be illuminated by the feed antenna that has a shaped beam, as seen in Fig. 2 . At present, no horn antenna with shaped beam as a feed antenna in HPM has been reported in papers. The horn antenna reported in [24] obtains an isoflux beam by parasitic elements. However, the parasitic element belongs to a discontinuous abrupt structure, which tends to the excessive concentration of the electric field, and decrease the power capacity. On the other hand, since the slot array achieves effective gain in the far field by means of an alternate arrangement, it is difficult to obtain a symmetric far field pattern of E-plane on a compact aperture [25] , which reduces the radiation efficiency of the reflectarray antenna as well. The asymmetric high order mode (AHOM) has been proposed to improve the symmetry of far field pattern at E-plane in [26] . The even high order mode TE 506 has an even number of standing wave peaks along E-plane to overcome the asymmetry. As a radiation element, the slot is the main reason for limiting the power capacity of the slotted cavity antenna. A narrow slot can cause the concentration of the electric field, but a wide slot can increase the mutual coupling within the array and deteriorate the radiation performance of the antenna. Although chamfer, fillet and other methods [35] , [36] are essential, the calculation of the minimum width of slot that avoid air breakdown helps to accurately estimate the power capacity of the antenna.
This paper innovatively designs a compact feed antenna in HPM. Compared with the conventional HPM horn antenna, the feed antenna proposed in this paper achieves the shaped beam on a compact aperture using the conformal technology [37] , which has advantages of volume reduction and power capacity improvement. As seen in Table 2 , axial size and aperture area is reduced by at least 76% and 50%, respectively. The proposed antenna improves the asymmetry of the E-plane pattern of the compact slot array antenna using the AHOM (TE 430 ). The maximum gain difference within the 10-dB beamwidth is less than 1 dB. The EM field operating in high order mode has a characteristic of power distribution, eliminating the need for additional power dividers, phase shifters and mode converters. It can be directly cascaded with the HPM source through the overmoded CWG to achieve a low profile. This study innovatively designs a conformal slotted cavity that can simultaneously operates in two high order modes to mitigate the effects of IMs excited by the overmoded CWG on the operating mode. The design of the wide slot integrated with horn cavity decreases the probability of air breakdown, and improves the power capacity. The simulation results show that the power capacity is above 1.29 GW.
The organization of this paper is as follows: The antenna configuration and the detail dimension are listed in Section II. The radiation power estimation of the slot and the theory of cavity mode are described in Section III. Under the guideline theory of conformal array, the novel slotted cavity antenna with shaped beam for feed is described, and the horn-cavity slot is introduced and the power handling capability is discussed in Section IV. The simulation and measured results are shown in Section V. Finally, a comprehensive summary is given in Section VI.
II. ANTENNA CONFIGURATION
The structure of the proposed antenna is shown in Fig. 3 , which has a compact size of 2.4λ 0 × 2.8λ 0 × 0.8λ 0 , and consists of a conformal slotted cavity and an overmoded coaxial waveguide that are direct connected. The slot array with the horn-cavity is etched on the top surface of the cavity. Chamfer and fillet have been done for each slot. The whole structure is fabricated with metal, and no microwave dielectric material is used. Then, the top, the side and the bottom views of the manufactured antenna are shown in Fig. 4 . The detailed dimensions are listed in Table 1 . 
III. THEORY OF CAVITY MODE A. POWER CAPACITY OF RADIATION UNITS
In [27] , the maximum field enhancement factor (MFEF) is introduced to straightly represent the enhancement degrees of the electric field, and is determined by the ratio of the maximum electric field (E max ) to the electric field of the incident electromagnetic wave (E 0 ). The detailed expression is as follows:
It makes quantitative estimation on power handling capability. As referred above, dielectric breakdown is a complex process including electric breakdown, thermal breakdown, and partial discharge, which occurs over time [15] . Although the solid dielectric has the highest dielectric strength (DS), the solid dielectric breakdown is an irreversible process. Once it happens, the solid dielectric will be damaged and cannot be recovered. Therefore, gas dielectric with self-healing ability (especially vacuum or SF 6 gas) will be the optimal choice of the dielectric for HPM. In general, the DS can be calculated by the operating frequency and E max using Kilpatrick rule [28] , and is shown as
In the X-band, the DS in vacuum is about 74-89.7 MV/m. The expression for calculating the maximum power capacity of rectangular waveguide (RWG) working in fundamental transmission mode, is defined by
where, the free space wave impedance η = µ ε , λ and λ c are space wavelength and cutoff wavelength, respectively. a and b are side length of RWG. Suppose the device is working in vacuum without dielectric breakdown, then the power capacity can be determined by E max in air, as shown below:
where, the subscript 'est and 'sim represent the estimated and simulation values, respectively. P is the sign of power capacity. a , b and l are side length of the cavity, as seen in Fig. 5 . Extended to the proposed antenna, the first term on the right-hand side can be replaced by volume. For this example, the relationship is as follows:
Then, the estimation on power capacity of the proposed antenna in vacuum can be calculated directly by the simulated maximum electric field in air (E max,sim ), the simulated power of the incident EM wave (P sim ) and the DS in vacuum calculated by (2) , as shown in (5)
As we know, the discontinuous abrupt structures can easily cause the enhancement of electric field, and increase the value of MFEF. The number of slots is related to the order of the high order mode, which becomes the link between the cavity mode theory and the evaluation on power capacity. Suppose the electric field of the slot is cosine distribution:
and the voltage on the aperture of the slot V s = w e E a . The minimum width of the slot (w s min ) required to avoid gas breakdown can be calculated by the maximum radiation power (P max s ), and is as follows:
where, the slot radiation conductance G s can be determined by the duality theorem from the resonant dipole radiation resistance [29] . The maximum allowable electric field (E s ) refers to the DS in vacuum at 9.1 GHz according to formula (5) . If the input power (P in ) is 1 GW and the return-loss is lower than −10 dB, so the slot array shall radiate power of 0.9 GW. According to the theory of cavity mode, the number of slot is equal to a × b. Therefore, each slot needs to withstand the power of 0.9 ab GW at least, then the minimum width of the slot can be determined by
It is found that the number of the slots and the simulated maximum electric field affect the power capacity of the slotted cavity antenna.
B. ANALYSIS OF CAVITY MODES
Theory of cavity mode is derived by EM wave equations.
As seen in Fig. 5 , when dimensions along the axis direction of rectangular cavity is certain, then all eigenmodes can be determined. It is assumed that the filled material of the cavity is air ( r = µ r = 1), the propagation constant k and the wave number β of the rectangular cavity can be calculated by
and the corresponding cutoff frequency of the rectangular cavity is given by
where, m, n and p correspond to the subscript of high order mode which is defined along x, y and z-axis, respectively. It approximately means TE mn0 mode can be considered as a uniform distribution of m × n TE 10 modes in the xoy plane. µ and are permeability and permittivity of air, respectively. a, b, c are length, width and height of the rectangular cavity, respectively. If a = b, the degenerate mode in pairs may exist simultaneously in the cavity due to the symmetric boundary conditions. High order modes in [30] have been reported, which can be combined into a new hybrid mode to improve the radiation performance. The obvious shortage in the symmetry of the far field pattern shall be paid attention [31] , [32] . Since the alternately arranged slot are introduced, the symmetry of E-plane far field pattern will degenerate when m and n are both odd number. The AHOM TE 540 [26] and hybrid mode TE 320 [30] have been reported to improve the symmetry of the far field pattern at E-plane. Therefore, the odd order number along to the E-plane of high order mode must be selected. Fig. 6 shows the response of high order modes to the dimension of the cavity calculated by (10) . There are several other higher IMs in pairs close to the frequency of TE 430 mode. Obviously, the distance between the degenerate mode (TE 150 mode and TE 510 mode) and the operating mode (TE 430 mode) is the closest(marked by a circle in Fig. 6 ). Modes with similar cutoff frequencies are easy to interfere with each other. It must be ensured that IMs and TE 430 mode are not simultaneously excited.
IV. DESIGN OF DOUBLE-LAYER SLOTTED CAVITY ANTENNA A. ESTIMATION ON POWER CAPACITY OF SLOTS
Before the design of the antenna, it is required to estimate the power capacity of slots according to the operating mode to prevent air breakdown. As mentioned above, the number of slots and the parity of high order modes affect the power capacity of the slotted cavity antenna and the symmetry of far field pattern, respectively. It is concluded that the higher the order of the mode, the greater the power capacity. Since the aperture dimension of the antenna is determined by the operating frequency, TE 430 mode is selected as an AHOM in making compromise between the power capacity and the aperture area of the antenna. Suppose the power of the incident EM wave from the MILO source is 1 GW, and the power distribution ratio of TE 430 mode is 1:12, then the required power handling capability of each slot must be 83.3 MW. Bring a and b into (10), the theoretical minimum width of slot at 9.1 GHz can be obtained by
B. CHESSBOARD METHOD
The eigenvalue can be derived from the electric field component of TE mnp mode in the rectangular cavity. For a low profile, let p be zero, which can be ignored in the derivation process. Then, expressions of TE mn0 mode of the rectangular cavity are as follows:
Since the electric field only have z-axis component, analysis of the high order mode can be simplified as the following chessboard method. Based on the completeness of eigenmodes, the total normalized electric field distribution (Ẽ total ) can be expressed as
where,Ẽ i is the normalized electric field component of arbitrary eigenmode. Assuming that each mode is excited by equal magnitude, then the normalized coefficient a i = 1. The sequence of eigenmode is arranged according to the cutoff frequency, determined by m and n. Based on the orthogonality of eigenmodes, each independent orthogonal mode expresses as a set of N order vector (for instance, (1, 0, · · · , 0) is for TE 10 mode, and degenerate modes have the same vector), which means each solution of the total electric field corresponds to a set of normalized independant coefficient vector. Therefore,Ẽ total can be expressed as the combination of a series of vectors. Note that elements of the vector can only be 0 or 1, due to normalization.
As discussed above, each eigenmode can be represented as a set of vector, as well as a unique field plot. To simplify the analysis, the field plot is meshed, positions of peaks and troughs are replace by '+' and '−', respectively. As seen in Fig. 7 , the field plot is converted into the chessboard plot. If two modes overlap, the corresponding chessboard plots follow the principle of 'in-phase retention, and reverse cancellation', as seen in Fig. 7 (a)-(b) . Therefore, the chessboard plot helps to achieve a fast design process. Especially, when the high order mode is determined, the location of the feedline can be determined quickly.
Since the radius of the terminal face is far more than λ g 2 , which is unable to match the electric field of TE 430 mode with the transverse electric field distribution of the overmoded CWG. Therefore, the means of probe feed method is no longer applicable. The electric field distribution of the overmoded CWG without slots is shown in Fig. 8 (a) , the slotted version are shown in Fig. 8 (b) . The red dot marks show the location of the feed structure, and the polarization of electric field is indicated by the black arrow. The figure shows that TE 41 and TE 21 mode exist in the overmoded CWG when the unslotted and slotted cavity is introduced, respectively. It is concluded that IMs (degenerate mode of TE 150 and TE 510 mode) in the slotted cavity can be excited by TE 21 mode when the overmoded CWG is used as a feedline. In the next chapter, an innovative double-layer cavity is used to suppress TE 21 mode.
C. DESIGN OF DOUBLE-LAYER CAVITY WITH DUAL MODE
The overmoded CWG is chosen to improve the power capacity of the transmission waveguide, which ensures the HPM energy propagates without air breakdown. In this paper, dimensions of the inner and outer conductor are 11.8 mm and 17 mm, respectively. The overmode ratio of the overmoded CWG is lower than that of the standard CWG, which means the oversized feedline will be mismatch easily as it cascades with other devices. The detailed reason has been discussed in the previous chapter. A double-layer slotted cavity (the upper is slotted cavity, the lower is rectangular cavity) is introduced to suppress TE 21 mode, the longitudinal-section and cross-section diagram are shown in Fig. 9 . The whole structure consists of the overmoded CWG (a-b), the rectangular cavity (b-d) and the slotted cavity (d-e). As seen in Fig. 8 (c) , it is obviously that the transmission mode of RWG is no longer TE 21 mode, which is suppressed by the strong linear polarization of RWG working in TE 10 mode. TE 21 mode in the overmoded CWG has been turned into TEM mode by the rectangular cavity. Moreover, the electric field distribution excited by TE 10 mode has a better uniformly magnitude than one excited by TE 41 and TE 21 mode, as seen in Fig. 8 (a) and (b) , respectively.
D. SHAPED BEAM BASED ON CONFORMAL SLOT ARRAY THEORY
As an HPM feed antenna, circular aperture is not suitable for the shaped reflectarray. Because the highest aperture efficiency can be obtained only when the power one in the center [33] . However, the currently paper reported HPM feed antenna only obtains the circular or elliptical beam, which can hardly achieve the highest aperture efficiency while illustrating the shaped reflector.
Due to the curve profile, the conformal array is different from the planar array [34] . Suppose the reflectarray is fed in-phase and uniform excitation, the plane EM wave has a extra spatial phase difference owing to the different distance from each unit to the according projection aperture of the feed antenna. The spatial phase difference is related to the vertical distance from the array aperture to the projection surface d n and the propagation constant k ( k = 2π λ ). In Fig. 10 , the curvature angle is ϕ, diameters of the upper and lower cavity are expressed as ρ 1 and ρ 2 , respectively. The length, width and offset of slot are l n , w n and d offset , respectively.
For the linear array, suppose radiation units are identical and have the same spacing distance, all units point to the same direction. Then, the far field pattern in the azimuth plane is the product of the unit factor and the array factor. Let spacing distance be d, and assumes that the array is uniform excitation. The phase shift of the subsequent unit is related to the prior beam direction, then the radiation function of the linear array is shown as below
where, E n is the excitation of the nth unit, θ is the angle between the vertical direction of the linear array and a certain position of the far field. The element factor EL(θ) is common to all elements and can be therefore brought outside the summation sign in this equation. The radiation function is the product of the element factor and the array factor. The unit factor is uniform to all units and is therefore brought outside the summation sign in above equations. The latter unit has a lag phase ψ n = kndsinθ with respect to the prior one, the first unit is seen as the zero phase point with respect to all latter units, which means that the beam direction of the first unit is the reference phase plane. Following the above principle, the shift phase ψ n of the nth unit can be confirmed by determining the reference phase plane of the circle array which simplifies the calculation process. Similarly, it is assumed that the reference phase plane goes through the center of the circle, and is vertical to the central axis of the circle array (as seen in Fig. 11 ). After the simple geometric operations, the radiation function of the conformal array can be shown as
where, ϕ is the segmental angle of ϕ (N − 1) radian. The radius R can be calculated by the arc length and the curvature. The phase has been referenced to the center of the circle. The identical elements are spaced R ϕ along the circle, each element points in the radial direction, as seen in Fig. 11 . The element function can, therefore, in general not be brought outside the summation sign, since it is a function of the element position, there is no common element factor. No articles has reported the conformal array theory applied in feed antenna in HPM to improve the 10-dB beamwidth and achieve the shaped beam. Due to the discontinuity of the overmoded CWG, it is hard to excite a pure high order mode (TE 430 ) in the single slotted cavity antenna, a conformal slotted cavity working in dual mode is introduced, resulting in suppressing TE 21 mode or other IMs and realizing the effective axial radiation. A ideal circular slot array and the slotted cavity antenna are simulated by business mathematics software (MatLab) and commercial microwave simulation software (HFSS), respectively. The response of the 10-dB beamwidth with different curvature is obtained, as seen in Fig. 12 .
The simulation results show that the 10-dB beamwidth deteriorated sharp when the curvature ranges from 0 • to 40 • and from 70 • to above. The electric field distribution of two curvature angles of 25 • and 80 • are shown in Fig. 12 , there are high order modes excited by the overmoded CWG, almost all energy concentrated nearby the feedline. Only when the culture angle ranges from 40 • to 70 • , 10-dB beamwidth is consistent with the trend of the ideal conformal array, which is used as a reference range for designing the curvature of the conformal slotted cavity to achieve the shaped beam.
E. HORN-CAVITY DESIGN
For a better power handling capability, chamfer, fillet and other methods seem not sufficient to improve the power capacity of slot. The shaped slot [38] is only to make the electric field uniform in a two-dimensional plane rather than three-dimensional space. It is known that, the region exterior to the slot is treated as a parallel plate waveguide which can radiate into half space through the aperture in an infinite ground plane. In this paper, the horn-cavity makes the magnitude of electric field uniform in three-dimensional space, which significantly increases the power capacity.
The electric wall along the edge around the slot makes the aperture field more uniform, reduces the concentration of electric field, widens the aperture field of slots and relieves the mutual coupling of units [35] , [36] . As seen in Fig. 13 , it is found that the magnitude of electric field of slot with horn-cavity decreased. With the horn-cavity, the radiation field of slot forms a homogeneous wave front at the horn aperture, and energy is uniformly distributed.
In Fig. 13 (a) , electric field of the slotted cavity antenna without horn-cavity mainly concentrates in the vicinity of slot and discontinuous abrupt structure. The simulation results show that the maximum magnitude of electric field in vacuum is 3254 V/m, the power capacity at 9.1 GHz is just 580 MW. In Fig. 13 (b) , the maximum magnitude of electric field in vacuum is 2175 V/m (33% reduced), the power capacity at 9.1 GHz is above 1.29 GW.
V. PERFORMANCE OF DOUBLE-LAYER CAVITY ANTENNA A. SIMULATION AND MEASURED RESULTS
All designs and optimized works have been done by HFSS based on the finite elements method (FEM). The far field patterns of E-plane and H-plane of the proposed antenna are shown in Fig. 16 (a) and (b) respectively. The slotted cavity is fed from the bottom surface by the single bias overmoded CWG. All dimensions are listed in Table 2 . The radiation patterns are both symmetric, and the difference of the main beam between two planes is observed, the 10-dB beamwidth of E-plane and H-plane are 56.6 • and 36.6 • , respectively, the angle difference is less than 1 • . The maximum gain difference on both sides of the main beam doesn't exceed 1 dB within the 10-dB beamwidth. The real gain (considering the return loss) of 17.03 dBi, and low side-lobes level of −14 dB is obtained. In Fig. 15 , the return loss at 9.1 GHz is −37.5 dB, and the −10-dB bandwidth is 60 MHz. Within the bandwidth, the peak radiation efficiency of 98.9% (the corresponding aperture efficiency is about 68%) is achieved.
The simulation results of the 10-dB gain contour map is shown in Fig. 14 , which is a spherical section of the real gain of 10-dB. The closed contour line means the same value of real gain, when highlights the contour line of 10-dB gain, it is observed that almost all values which are equal or above 10-dB concentrate in a circle area (rectangular dotted line). As a feed antenna of the shaped reflectarray, it achieves rectangular illumination area for the highest aperture efficiency.
The experiment of the proposed antenna was completed in the far field anechoic chamber. The measured results of the reflection coefficient and far field patterns are shown in Fig. 15 and Fig. 16 . It is seen in Fig. 15 , the measured and simulated reflection coefficient with −10-dB bandwidth are from 9.08 GHz to 9.13 GHz, and from 9.07 GHz to 9.13 GHz, respectively. The comparison between simulated and measured far field patterns at 9.08 GHz, 9.1 GHz and 9.13 GHz are shown in Fig. 16 The comparison between the common HPM feed antenna and the proposed feed antenna is shown in Table 2 .
In [4] , [11] - [13] . The first four horn antenna can only operate in TE 11 mode with mode converter, which increases the volume of the antenna. It is concluded that the proposed HPM FIGURE 16. Co-polarization (Co-pol.) and Cross-polarization (Cross-pol.) pattern of the proposed antenna at E-plane and H-plane: (a) E-plane at 9.08 GHz; (b) E-plane at 9.1 GHz; (c) E-plane at 9.13 GHz; (d) H-plane at 9.08 GHz; (e) H-plane at 9.1 GHz; (f) H-plane at 9.13 GHz.
feed antenna has a more compact structure than those of traditional applications.
VI. CONCLUSION
In this paper, a conformal double-layer slotted cavity antenna as feed of the shaped reflectarray in HPM is designed and manufactured. The AHOM TE 430 is introduced to obtain a better equalization performance of the far field pattern at Eplane, and a compact size is obtained by the slotted cavity without extra power dividers, phase shifters, and mode converters. The conformal slotted cavity working in dual mode suppresses high order mode TE 21 caused by the overmoded CWG to excite purer high order mode TE 430 . The shaped beam is achieved by using the conformal slotted cavity, which is suitable for the shaped reflectarray. Horn-cavity above the slot makes the electric field uniform, and improves the power handling capability. The measured results of the return loss and radiation patterns are in good agreement with the simulation results, which proves the proposed compact conformal slotted cavity antenna is a good candidate for the feed antenna in HPM. 
